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FAR GUIDANCE MATERIAL 

<'j;l ' j ec t  : AIRWORTHINESS AND OPERATIONAL APPR3VA.L OF AIRBORNE SYSTEMS TO 
BE USED I N  UEU OF A W U N D  PROXIMITY WARNING SYSTEPl(S) (GPWS) 

1. PURPOSE. 'Ih is advisory c i r c u l a r  provides informat ion and guidance 
regarding t h e  a i r m r t h  iness  and oporat  ional  approval of  a irborne 
equipnent/system( s ) i n  accordance with Federal Aviation Regulations (FAR) 
5 135.153, paragra@s ( b )  and (c ) .  

RELATED READING MATERIAL. 

a. Pdv i s o r y  C i rcu la r  2 5-6, Ground Wox imity Warninq Systems (GFWS ) . 
Copies may be obtained from the  U.S. Department of Transportat ion,  
Publ ica t ions  Sect ion (M-443.1), Washington, D.C. 20590. 

b. Radio Technical Commission f o r  Aeronautics (RTCA) Document 
No. DO-160, "Environmental Conditions and Test  Procedures fo r  Airborne 
Elec t ronic /Elec t r ica l  Equipnent and Instruments ( cu r r en t  i s sue) , "  and RTCA 
Document No. DO-161A, "Minimum Performance Standards - Airborne Ground 
Proximity Warning Sys t em,"  dated May 27, 1976. Copies of these  documents 
may k obtained from the  S e c r e t a r i a t ,  S u i t e  655, 1717 H S t r e e t ,  New.,  
Wash inqton , D.C. 20006. 

c. Technical Standard Order (TSO), TSO-C92a, Ground Proximity Warning 
Glide Slope Deviation Aler t ing Equipnent. Copies may he obtained from 
t h e   federal Aviation Pdministrat  ion, Systems Branch (AWS-130 ) , F m m  334, 
800 Independence Avenue, S.W., Washington, D.C. 20591. 

3. BACKGROUND. Sect ion 135.153(b) allows t h e  use of  a l t e r n a t e  equipnent 
i n  l i e u  of  a Ground Proximity Warning System (GPWS) f o r  c e r t a i n  t u r b o j e t  
opera t ions  conducted under FAR Par t  135. Sect ion 135.153(b) a l s o  r equ i r e s  
t h a t  t h e  use of any such system must be approved by the  Direc tor ,  F l igh t  
Standards Service. Since the F l igh t  Standards ,Service has reorganized a t  
t h e  Washington l e v e l ,  t h a t  approval should now m e  from the  Off ice of 
A i r m r t h i n e s s  and/or t he  Of £ ice  of  F l igh t  Operat ions.  
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4. GENERAL GUIDELINES. !he equipnent/system t o  be used in l i e u  of a GPWS 
should perform t h e  same bas ic  func t ions  a s  the  GPWS vhich is t o  mnvey 
warninqs of  excess ive  c losure  r a t e s  with the  t e r r a i n  and excessive 
dev ia t ions  below a g l i d e  s l o p .  

5. AIRWRTHINESS CONSIDERATIONS. ?he airborne equipnent/systems, h i c h  
may be under cons idera t  ion in  l i e u  of a GFWS, should use the  same bas ic  
pe;formance s tandards  described in  K K A  I b c k e n t  No. CO-161A referenced 
i n  paragraph 3 ,  a s  modified by t h i s  d v i s o r y  c i r c u l a r ,  and permitted by 
5 135.153, paragraphs ( b )  and (c) .  

a .  Equipnent/System Considerat ions.  The w r d s  "equiyxnent/system" as 
used here in  includes all of  t h e  components, subsystems, o r  u n i t s  necessary 
t o  perform its intended funct ion.  For example, the equipnent/system could 
include cockpit  con t ro l s ,  d i sp l ay ,  comput ing u n i t ,  au ra l  warning u n i t ,  etc. 
The equipnent/system need not include the  assoc ia ted  sensors  f o r  vhich 
o t h e r  pr formance  s tandards  a r e  appl icable  (e .g . , r a d i o  altimeter ) . 

( 1 )  Location o f  Display and Controls .  Displays and con t ro l s  
should be v i s i b l e  t o  and usable by each p i l o t  & i l e  seated at h i s  du ty  
s t a t i o n  i f  t h e  equipnent is to be operated by the  p i l o t s .  

( 2 )  C o n t r o l ( s )  Considerations.  

( i )  Cont ro ls  m i c h  are not normally adjusted in  f l i g h t  need 
not  be r e a d i l y  acces s ib l e  t o  t he  f l  ightcrew. 

( i i)  Controls  should be arranged t o  provide adequate 
p ro t ec t ion  aga ins t  inadvertent  t u rno f f .  

( iii) The o p r a t i o n  of c o n t r o l s  intended f o r  use during f l i g h t ,  
i n  all poss ib le  combinat ions and sequences, should not r e s u l t  in  a 
condit ion whose presence o r  cont inuat ion w u l d  be detr imental  to the  
cont inued performance of  t he  equipnent/syste~n. 

( 3  ) F a i l u r e  Protect ion.  Any probable f a i l u r e  of t he  
equipnent/system should not derogate  the normal operat ion of equipment 
connected t o  it nor should normal operat ion r e s u l t  in f a i l u r e  or degraded 
performance o f  in te r faced  equipnent. Likewise, the  f a i l u r e  of in te r faced  
equipnent should not render t he  equipent / sys tem inoperat ive.  

( 4 )  Fa i lu re  Monitoring and/or Self-Test. Fa i lu re  mmitor ing  
and/or a s e l f - t e s t  should be used to provide a p s i t i v e  ind ica t ion  of 
s t a t u s  or cond it ions. 

( 5 )  UnwantedFalse Warnings. !he equipnent/systern should be 
designed t o  minimize unwanted or f a l s e  warnings. 
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( 6 )  Environmental Conditions. The equipnent/system should be 
capable of  performing its intended function over the  environmental ranges 
expected t o  be encountered in actual  operation. 

( 7 )  Ai rc ra f t  E lec t r i ca l  Power Source. ?he equipnent/system should 
be ins ta l l ed  so t h a t  it receives electrical pwr  from a bus t h a t  provides 
max hum re1 i a b i l  icy  of operat ion without jeopardizing essen t i a l  or- 
emergency loads assigned t o  t h a t  bus. 

b. Demonstrat ion of  P e r f o m c e .  An applicant fo r  approval of  the  
equipnent/systern i n s t a l l a t i o n  should show t h a t  performance can be 
demonstrated by a combination of ground and f l i g h t  evaluations: 

( 1 ) Ground Evaluation. After i n s t a l l a t  ion, an operat ional/func- 
t i o n a l  check should be prformed to demonstrate mmpat ib i l i ty  be twen the  
equipnent/system and the  a i r c r a f t  e l ec t r i ca l / e l ec t ron ic  systems, a l l  normal 
operat ing functions a r e  exercised, and any mergency/failure conditions 
expected may be observed. 

( 2 )  Fl ight  Evaluation. The equipnent should be f l i g h t  evaluated 
t o  determine t h a t  the  design and i n s t a l l a t i o n  c r i t e r i a  are met. A l l  m d e s  
o f  operat  ion should be functionally beck& and ver i f ied .  Airplane Flight  
Manual procedures should be evaluated, including abnormal and emergency 
procedures i f  applicable . 

c. Airplane F l igh t  Manual. The Airplane Flight  Manual should contain 
t h e  following information (see S 135.153, paraqraphs (c)  (1 ) and ( 2 )  f o r  
requirements): 

( 1 )  Normal procedures for  operating the equipnent. 

(2  ) Equipnent operating l i m i t a t  ions. 

( 3 ) Emergency/abnormal operat  ing procedures. 

d. A i m r t h i n e s s  Approval. Applications fo r  approval w i l l  be 
coordinated with the  Office of Airwrth iness .  

6. OPERATIONAL CONSIDERATIONS. Section 135.153(b) requires t h a t  a system 
used in l i e u  of  a GFWS be capable of conveying warnings of excessive 
c losure  r a t e s  with t e r r a i n ,  and any deviat ions below g l ide  slope by v isual  
and aural  means. Those requirements a r e  basic. It is anticipated t h a t  the  
equipnent/system submitted fo r  approval for  use under S 135.153(b) may also 
combine several  o ther  functions within the  sukmitted systems (e.g., aural 
c a l l o u t s  of a l t i t u d e  below 1000 f e e t ,  landing-gear-not-down warnings, 
etc. ) . Consideration of these o ther  warnings and indicat ions is i rnpr tant  
but the  basic requirements of 5 135.153(b) should not be cwnprmised. Tne 
operat ional  evaluation of a system should determine t h a t  it w i l l  r e l i a b l y  
and consis tent ly  perform the minimum basic functions. Factors to consider 
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vary in accordance with the  equipnent/system under review but should 
include the  following concepts: 

a .  Fl  ightcrew Informat ion. The equipnent/syste~n should provide the  
f l ightcrew with audible and v isual  information h i c h  w i l l  alert the  f l igh t -  
crew to take the  proper act ion to prevent inadvertent m l l i s i o n  with the  
t e r r a i n  caused by: unintentional close proximity to ground, excessive 
c losure  r a t e s  t o  t e r r a i n ,  negative climb r a t e  a f t e r  takeoff ,  and excessive 
downward deviat ion from an I n s t r m e n t  Landing System Glide Slope. 

( 1 ) Auralflisual Informat ion. Dis t inc t ive  aural  and/or v isual  
information should be provided to warn of each clondit ion in paragraph 7. a .  
?he aural  warning should consis t  of w r d s  or sounds to command the  
a t t e n t i o n  o f  the  f l ightcrew t o  the  s i t u a t i o n  in  t i m e  to avoid inadvertent 
c o l l i s i o n  with the  t e r ra in .  The equipnent/system should be designed t o  
minimize d i s t r a c t  ing audible s igna l s  &ere no th rea t  t o  inadvertent ground 
hazard e x i s t s .  Tne visual  warning should be d i s t i n c t i v e  under all normal 
l i g h t i n g  condit ions and connnensurate with o ther  m c k p i t  warnings. 
Aural/visual warning methods should be m p a t i b l e  with the user ' s  f l i g h t  
procedures. 

( 2 ) &act iva t  ion Capabil i t y  . Means to deact iva te  the  warning 
indica t ions  may be provided fo r  £1 ightcrew use in planned abnormal and 
emergency cond it ions. 

( 3  ) Glide Slope Alert .  An alert should be given a t  l e a s t  by the  
time the  a i r c r a f t  is 1.5 do t s  below q l  ide slope. A system t h a t  gives an 
a l e r t  h e n  an a i r c r a f t  is less than 1.5 d o t s  helow a g l ide  slope is not 
acceptable. Where a decision height is used as a parameter, the  g l i d e  
s lope  alert may be inhibi ted &en below decision height.  

( i)  I f  g l ide  slope a l e r t i n g  is deactivated,  it should be 
automatical ly react ivated fo r  the  next approach. 

( i i)  ?he g l ide  slope deviat ion alert should m n s i s t  of the  
au ra l  annunciation "Glide Slope" ( o r  o ther  acceptable annunciation). An 
aura l  warning re la t ed  t o  a l t i t u d e  should take precedence wer t h i s  alert. 

b. F l ight  Summary Report. A review of a summary of any f l i g h t  
experience t h a t  could provide data  on the  operat  ional r e l i a b i l  i t y  and 
accuracy should be conducted. P i l o t  coments  should be r e v i e d ,  i f  
avai lable .  

c. I n f l i g h t  Evaluation. An i n f l i g h t  evaluation of the equipnent/ 
system should be conducted to observe prformance of the  equipnent in the 
four modes mentioned in paragraph 7.a. Such an evaluation should include 
observation of  the  system a t  other  than optimum a n d i t i o n s  (i.e., rough 
t e r r a i n  on f i n a l  approach, prformance during c i r c l i n g  applroaches, etc.). 
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d . Operat ions Manual Evaluation. The operational evaluation should 
include a review of proposed Operations Manual revisions encompassing 
equipnent/system description and operat ion. Propsed revis ions to the 
Minimum Fquipnent L i s t  should also be considered, if appropriate, 

7 .  DISCUSSION. 

a. Requests for approval of an equipnent/system should be sent 
d irectly to the appropriate regional off ice for evaluation. 

b. Approval of the equipnent/systems are granted by le t ter ,  from the 
Office of Aiwrthiness and the Office of Flight @erationst based on the 
reg ion ' s evaluation report and reccmmendat ions. 

A. Pontecorvo 
Director of Airworthiness 

Director of Flight Operations 
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